Background: Laparoscopic cholecystectomy has become the standard treatment for symptomatic gall bladder disease. However, there still a substantial proportion of patients in whom Laparoscopic cholecystectomy cannot be successfully performed, and for whom conversion to open surgery is required. Method: In this study, 1600 laparoscopic cholecystectomy performed at Al karamah teaching hospital from January 2010 to January 2015, were prospectively analyzed. The patients studied included 1600, 1245 where females (78.4%) and 346 where males (21.6%) with a mean age of 41.2 years. From the data collected, only factors available to surgeon preoperatively were considered for analysis. These factors included: age, gender, history of acute Cholecystitis, jaundice, previous abdominal surgery, obesity and concomitant disease, ultrasound preoperatively & ERCP. Results: Of the 1600 patients in whom Laparoscopic cholecystectomy was attempted 56 patients (3.5%) required conversion to open surgery. The most common reason for conversion was difficult to define anatomy in patients with inflamed, contracted gall bladder (n = 42). Significant predictor factors for conversion were male gender, previous abdominal surgery, acute Cholecystitis, and obesity. Conclusion: An appreciation for these predictors for conversion will allow appropriate planning by the patient, the institution and the surgeon.
Introduction
Gall stone disease is a common disease affecting human beings. Langenbach in 1892 done the first cholecystectomy [1] but the first successful laparoscopic cholecystecomy was done in 1985 by Eric Muhe. Two years later, Philip Mauret improved the method, over the past two decades, laparoscopic cholecystectomy (LC) has become gold standard for the surgical treatment of gallbladder disease. The advantages of LC over open surgery are a shorter hospital stay, less postoperative pain, faster recovery, better cosmoses [2] . The complications encountered during LC are numerous: some that are specific to this unique technique and some that are common to laparoscopic surgery in general. These include complications related to anesthesia; complications related to peritoneal access (e.g., vascular injuries, visceral injuries, and port-site hernia formation); complication related to pneumoperitoneum (e.g., cardiac complication, pulmonary complications, and gas embolism); and complications related to thrombo-coagulation. Specific complication of LC are hemorrhage, gall bladder perforation, bile leakage, bile duct injury, and perihepatic collection), and others such as external biliary fistula, wound sepsis, hematoma and foreign body inclusions. Some of these complications and several other factors can necessitate the conversion from LC to open cholecystectomy [3] . The conversion from LC to open cholecystectomy results in a significant change in out-come for the patient because of the higher rate of postoperative complications and the longer hospital stay in addition to the effect and the long term sequel of the cause of conversion itself as in bile duct injury [4] . Conversion to open cholecystectomy is occasionally necessary to avoid or repair injury, delineate confusing anatomic relationships, or treat associated conditions [5] . Therefore, aim of this study is to determine the rate of conversion to open cholecystectomy and associated factors.
Methods
This is a prospective study in Al karamah teaching hospital, Iraq on cases of Laparoscopic cholecystectomy. The aim is to identify the risk factors and the rate of conversion to open cholecystectomy in the period between January, 2010 to January, 2015. There were 1600 cases evaluated under this study.
The preoperative data collected was gender, age, concomitant illness, history of acute cholecystitis and jaundice, previous abdominal surgeries, obesity, ultrasound findings of the gall bladder and preoperative endoscopic retrograde cholangiopancreatatography (ERCP). We classify the patients age as old more than 60 years old & younger than 60 years old. The body habits of the patients was evaluated by the operating surgeon and classified as (slim, average, obese, morbid obesity), then we classified slim & average as (non obese) and those of obese & morbid obesity as (obese), without doing body mass index for those patients.
The previous abdominal surgery was introduced & classified as non versus any intra abdominal surgery and also divided the previous abdominal surgery to upper abdominal surgery group & lower abdominal surgery group. The symptoms of the gall bladder were categorized as (non acute) symptoms including biliary colic, chronic dyspepsia, the second group as acute cholecystitis.
The history of Jaundice was analyzed separately to evaluate its effect on the rate of conversion to open surgery. Preoperative biochemical analysis including liver function testes, white blood cells (WBC) was neglected because not all the patients were undergone these testes. The preoperative ultrasound findings regarding the GB wall thickness supposed (3 mm) thickness as normal and more than (3 mm) as thick wall. Preoperative ERCP was performed to those patients with jaundice & CBD stone after performing MRCP (magnetic resonance cholangiopancreatatography) we send the patient to (GIT & liver center) to perform ERCP & extracting the CBD stones and then we performed Laparoscopic cholecystectomy. Some patients complain of post Laparoscopic cholecystectomy jaundice with missed CBD stones, those experience post surgery ERCP & stone clearance were achieved. The operations were performed with the standard four ports and two handed techniques, the surgeons were classified as experienced surgeon who performed more than 20 operations and less experienced surgeon under supervision of the experienced surgeons.
All patients gave informed consent. The study was approved by the ethic committee of Al Karamah teaching hospital.
We estimated that 969 patient is sufficient to detect an estimated prevalence of 3.5% between any two groups comparison. Allowing for expected 25% non response rate and multiple comparison, the final sample size to achive a power of 90 was 1600. Statistical analysis was carried out by means of chi-square test to determine "P" values, and less than 0.05 was accepted as significant.
Results
Age and gender distribution with the presenting symptoms are presented in Table 1 . The study records 1254 female (78.4%) and 346 male (21.6%) with a mean age of 41.2 years (range 20 -70 years). Majority were below the age of 60 years. The clinical symptoms were biliary colic 842 patients (52.6%), acute cholecystitis 121 patients (7.6%), chronic dyspepsia 620 patients (38.8%), gall bladder polyps 11 patients and cholecysto-choledocholithiasis 6 patients. Of the 1600 patients in whom laparoscopic cholecystectomy was attempted, 56 patients (3.5%) required conversion to open surgery.
The reason for conversion to open cholecystectomy was summarized in Table 2 . The most common reason for conversion was difficult to define anatomy in patients with inflamed gall bladder n = 42 (75%). Laparotomy was required to manage intra operative complications in 14 patients (25%), in 4 of these patients suspicion of CBD injury, 5 patients there was cystic artery bleeding uncontrolled by Laparoscope, 2 patients there was suspicion of GB cancer and 1 patient there was duodenal injury. No significant relation was found between the likelihood of conversion and any of the following: age, concomitant diseases, preoperative ERCP.
Factors associated with converstion to open cholycystectomy are presented in Table 3 . While significant predictors of conversion to open cholecystectomy were: male gender, previous abdominal surgery, acute Cholecystitis, history of jaundice, and obesity. We analyzed the incidence of Laparoscopic cholecystectomy converted to open surgery in patches of the first 200 cases the conversion rate decreased from 13% in the first 200 cases to 2.1% in the remaining 1400 cases, difference that was statistically significant.
Discussion
Laparoscopic cholecystectomy has become the procedure of choice for management of symptomatic gall blad- der stone disease [6] - [10] . The advantages to the patient and the economic benefits to society have been reported [11] . However the risk of conversion to open surgery is always present. The actual rates of conversion reported in the literatures are quite variable [6] - [10] ranging from 0% to 20%. In our study the conversion rate was 3.5% of the 1600 attempted Laparoscopic cholecystectomies. Although conversion to open surgery is not a complication, laparotomy is associated with greater morbidity and prolonged convalescence than laparoscopy. Therefore, understanding the risk of conversion allows the patient to make a better informed decision about surgery.
From the surgeons' perspective, understanding the factors associated with an increased likelihood of conversion allows more objective selection of patients. The risk of conversion is related to surgeon factors, and possibly equipment factors. The surgeon experience is very important.
In our study, the conversion rate was 13% in the initial 200 patients and 2.1% in the remaining 1400 patients. Most of the conversions the reason was anatomic difficulty related to inexperience of the surgeon. Early in a surgeon experience with laparoscopic cholecystectomy, patient selection is likely to be more restricted. In these early cases, surgeon would benefit from having a good idea preoperatively about predictors of an "easy"case as compared with a case more likely to require conversion.
The decision about when to convert to laparotomy is an individual one, often subjective, made by the surgeon in the course of the procedure. In our study, the main reason for conversion was inability to define the anatomy clearly (42 from 56), this finding was noted in similar studies [12] - [14] . The reasons for difficulty in exposing the anatomy were presence of acute cholecystitis, thickened gall bladder wall, obesity, and adhesions resulting from previous abdominal operations.
Acute cholecystitisis accompanied by increased vascularity and dense adhesions that interfere with good visualization, whereas thick walled gall bladder often is shrunken and contracted. In both presentations the cystic duct becomes foreshortened, and the gall bladder may be adherent to the common bile duct, making it difficult to grasp the gall bladder for retraction or to dissect the gall bladder from the common bile duct.
Patients who have undergone abdominal surgery where found to have increased difficulty during Laparoscopy in terms of adhesions in the upper abdomen. There were more conversion rate in upper abdominal surgery (20%) comparing to lower abdominal surgery (4.7%). This is because of many adhesions attached to area of gall bladder surgery and to the anterior abdominal wall, but we believe that with increased experience, surgeons would overcome this difficulty.
Explanations for the higher conversion rate in obese patients include difficult Trocar placement, obscure anatomy because of excessive intra peritoneal fat, and inability to retract the liver sufficiently. However, these problems can be overcome with improvements in Laparoscopic instruments. In this study, male gender was found to be associated with increased risk of conversion, the rate being 2.07% in women and 8.9% in men, and the reason why men have a higher conversion rate is not clear.
History of jaundice, is associated with high conversion rate, this may suggest that the gall bladder was complicated, and this may lead to difficult anatomy exposure. In conclusion, the reported data have shown that significant predictors of conversion are male gender, previous abdominal surgery especially upper abdominal surgery, acute cholecystitis, history of jaundice, thickened gall bladder wall by Ultrasound, obesity and the experience of the surgeon.
Two limitations worth mentioning that may affect interpretation of the results. First, that data comes from one centre which may limit generalization of the results. Secondly, data about BMI was not collected and the obesity classification was made subjectively by the surgeon.
